Globally around 8.8 million people develop tuberculosis (TB) and 1.45 million die every year as a consequence of TB, of whom 0.35 million deaths are associated with HIV-TB co-infection[@ref1]. Ethiopia is badly harmed by the tuberculosis pandemic and is ranked second after Nigeria and seventh among the 22 high TB burden countries worldwide[@ref2].

At present, the country is involved in early case detection, provision of enough treatment and prevention of transmission of TB in the community. In spite of these efforts, the development of drug resistance in the bacterium has remained a continuous challenge for TB control and prevention programme in Ethiopia[@ref3]. Drug resistance is primary when it occurs in an individual who has not taken anti-TB drugs treatment in the past, acquired when it develops in patients previously treated with inadequate or partial chemotherapy[@ref4].

Chemotherapy regimens that are efficient in pulmonary tuberculosis (PTB) are also efficient in TB lymphadenitis[@ref5]. According to the Ministry of Health (MOH) of Ethiopia[@ref5], the treatment regimens for the new TB cases consist of isonized (INH) - rifampicin (RMP) - pyrazinamide (PZA) - ethambutol (EMB) for the first two months followed by INH-RMP for four months whereas for previously treated TB cases an eight month regimen containing streptomycin (SM)-RMP-INH-PZA and EMB for two months followed by INH-RMP-PZA-EMB for one month during the intensive phase, followed by five months INH-RMP-EMB, is recommended. The standard treatment regimen for MDR-TB consists of EMB-PZA kanamycin (KM) or amikacin (AMK)-levofloxacin (LVX)-ethionamide (ETH)-cycloserine (CS) for six months followed by EMB-PZA-LVX-ETH-CS for 12 months. Single drug resistance to INH, RMP, SM and EMB has been reported to be 13.8, 5.8, 10.0 and 7.3 per cent respectively in Ethiopia[@ref6]. According to WHO Global TB Report 2011, Ethiopia has been ranked 15^th^ among 27 high TB burden MDR-TB countries[@ref1]. In Ethiopia, among newly and retreated cases there were an estimated 1600 and 580 MDR-TB cases in Ethiopia, respectively[@ref5].

In Ethiopia, drug susceptibility tests (DST) for *Mycobacterium* species are not available as routine tests, not even for patients with suspected infection by drug resistant strains. There is a lack of data on the frequency of drug resistant *Mycobacterium tuberculosis* isolates from TB lymphadenitis patients in Ethiopia. This study was, therefore, aimed to determine the prevalence of anti-TB drug resistance and risk factors for acquiring infection to drug resistant *M. tuberculosis* among newly and retreated TB lymphadenitis patients in Ethiopia.

Material & Methods {#sec1-1}
==================

*Study design and subjects*: This cross-sectional prospective study was conducted at four main hospitals (Felege Hiwot, Gamby, Gondar and Dessie) and at Bikat Diagnostic Clinic located in northern Ethiopia between April and May 2012. Consecutive patients with enlarged lymph nodes who were not responding to a two-week course of broad spectrum antibiotics and who were clinically and cytologically diagnosed as TB lymphadenitis were included in this study. Pyogenic abscesses were excluded based on the clinical and cytomorphological features.

A structured and pretested questionnaire was administered to collect socio-demographic characteristics and data on treatment history for TB, and the patients were classified as new cases and retreated TB cases. The study was conducted with the written consent of the patients after obtaining an institutional ethical clearance from research and publication committee ethical review board of the Bahir Dar University, Bahir Dar, Ethiopia.

*Specimen collection, storage and transport*: Fine needle aspirates (FNAs) were collected from lymph nodes of all patients. FNAs were divided into two halves for cytology and culture. The cytological criteria for diagnosis of TB lymphadenitis have been made based on the presence of epitheloid cell granuloma with or without multinucleated giant cells and with or without caseous necrosis or degenerate caseous necrosis and liquefied necrotic material with marked degenerating and viable inflammatory cell infiltration without epitheloid granuloma[@ref7]. The culture FNAs was placed in to 1ml of phosphate buffer saline (*p*H=6.8) and stored at -80°C.

*Culture and identification of mycobacteria*: Four hundred thirty seven FNAs were processed for culture according to the German Institute for Standardization \[Deutsches Institute fur Normung (DIN)\] recommendations for the detection of Mycobacteria by culture methods[@ref8]. For species identification and differentiation of *M. tuberculosis* complex strains from cultures, the GeneType MTBC assay was done according to the instructions of the manufacturer (Hain Life Science GmbH, Nehren, Germany).

*Anti-TB drug resistant assay*: As previously described[@ref9], DST against INH, RMP, SM, EMB and PZA was conducted on culture positive 225 *M. tuberculosis* isolates using BacT/AerT 3D protocol (BioMerieux, S.A, France). The final test concentration for INH, RMP and SM were 1, 2 μg/ml for EMB and pyrazinamide had test concentration 200 μg/ml, adjusted to (*p*H-6) by the addition of 1 ml of 0.75 m monopotassium phosphate. DST inoculum (0.5 ml) was inoculated into drug containing bottles and subsequently bottles were incubated at 37°C. Two controls, 1 per cent control (0.5 ml of the 1:100 diluted test organisms suspension) and original control without drug were prepared for interpretation of the test results. *M. tuberculosis* isolate was determined to be resistant to an antibiotic when the drug containing bottle had a time to detection (TTD) that was less than or equal to the TTD of the 1 per cent control. If a valid result was not obtained for an isolates, the DST was repeated. Samples that were culture negative were examined by GeneXpert MTB/RIF assay (Cepheid, Sunnyvale, CA) for susceptibility to RMP.

According to the recommendations by the Ministry of Health of Ethiopia[@ref5], the following definitions were used for resistant cases:

Resistance in new cases: the presence of resistant strain of *M. tuberculosis* with a patient who had no or less than one month of anti-TB treatment.

Resistance in previously treated cases: the presence of resistant strain of *M. tuberculosis* with a patient who had been treated for one month or more for TB only with first line anti-TB dugs.

Mono resistance: only resistance to first line anti-TB drugs.

MDR-TB: *M. tuberculosis* isolates resistant to at least INH and RMP, while resistance to more than one drug except INH and RMP was named as poly drug resistance TB.

*Statistical analysis*: All data were entered, cleared, and analyzed using the SPSS statistical software package, Version 16 (SPSS Inc., Chicago, IL, USA). Descriptive data analysis was done to visualize differences within data. Logistic regression model was applied to assess factors associated with drug resistance TB in terms of the odds ratio and 95% confidence interval (CI).

Results {#sec1-2}
=======

The study included 225 *M. tuberculosis* isolates from TB lymphadenitis patients for DST. Patient ages ranged from 1 to 70 yr, with a mean age (± SD) of 28 (± 12.8) years. Of the 225 study subjects, 130 (57.8 %) were females, 25 (11.1%) were paediatric age group (≤14 yr old), 13 (5.8%) were previously treated cases, 159 (70.7%) were rural residents, 109 (48.4%) had contact history to TB patients and 119 (52.9%) were illiterate ([Figure](#F1){ref-type="fig"}). Fifteen isolates showed resistance to any one of the five anti-TB drugs was and three isolates III (1.3 %) were MDR. Eight isolates (3.6%) were resistant to INH, 10 (4.4%) to Sn and four each (1.8 %) to RMP and EMB, respectively.

![Socio-demographic characteristics of study subjects (n= 225).](IJMR-140-116-g001){#F1}

Of the 212 new cases, resistant isolates were found in 12 (5.7%) patients and three (1.4%) of these were MDR isolates. Mono resistance to RMP, SM and EMB were diagnosed in two, three and one patient, respectively. Of the 13 previously treated patients, resistant isolates were detected in three (23.1%) cases. Among these, one isolate was resistant to INH and two were resistant to both INH and SM. MDR-TB was not found in retreated patients in this study ([Table I](#T1){ref-type="table"}). Of the three MDR isolates resistant to RMP, one was detected from smear and culture negatives. In this study, resistance to PZA was not observed. Five of eight INH resistant isolates, seven of 10 SM resistant isolates, and two each of the four RMP and EMB resistant isolates were diagnosed from the cervical lymph node region and most of these were from TB lymphadenitis cases with matted clinical feature ([Table II](#T2){ref-type="table"}).

###### 

Prevalence of drug resistance among 225 clinical *M.tuberculosis* isolates\*
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###### 

Distribution of drug resistance by lymph node region and clinical feature
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Among the three study settings 6 (40%) of the resistant isolates were from BahirDar, one (7.1%) from Gondar and eight (57.2%) from Dessie. Of the three total MDR isolates, two were from Dessie and one was from Bahir Dar.

The history of newly treated cases for TB was identified as a significant risk factor for drug resistance (*P*=0.046). PZA was not found to be a significant risk factor for drug resistance in this study. Resistance was not significantly associated with age, sex, patients' residence, education, and contact history to TB patients ([Table III](#T3){ref-type="table"}).
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Association of different characteristics with the occurrence of drug resistance tuberculosis
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Discussion {#sec1-3}
==========

In the present study, 93.3 per cent of the *M.tuberculosis* isolates were sensitive to all of the first line anti-TB drugs tested. The magnitude of first line anti-TB drug resistance and MDR-TB was 6.7 and 1.3 per cent, respectively. The overall level of resistance to first line anti-TB drugs among retreated TB lymphadenitis cases (23.1 %) was lower to the rates reported in Ethiopia (39.1%[@ref6], 48.7%[@ref5], and 85.7%[@ref10]). Resistance to first line anti-TB drugs among retreated cases has been reported to be 56 per cent in Nigeria[@ref11] and 58.2 per cent in cameron[@ref12].

The resistance to any one of the first line anti-TB drugs among new cases was lower in the present study compared with reports in Ethiopia[@ref6][@ref10][@ref13][@ref14] and in the central African republic[@ref15]. However, a comparable prevalence of drug resistance among newly treated cases was reported from India (5.2%)[@ref16].

In the present study, the resistance level observed for INH among retreated cases was 7.7 per cent, which agreed well with the findings reported from PTB patients (6.5%) in Ethiopia[@ref6]. In a study conducted in north India mono-resistance to INH among retreated cases was reported to be 29.7 per cent[@ref17]. Increased resistance to INH may affect the success of TB control programme since the drug is used both in intensive and continuous phase of anti-TB treatment[@ref14]. The resistance to SM in this study (14%) was lower compared with previous reports in Ethiopia[@ref1][@ref14][@ref18][@ref19] and in other African countries[@ref20][@ref21]. Ethambutol is a drug that enhances the effect of many other drugs including beta-lactam drugs on mycobacterial species[@ref22]. In this study, the resistance observed for EMB among new cases was in agreement with earlier observations reported in Ethiopia[@ref1][@ref6][@ref19].

In the present study, MDR-TB was seen in three new TB lymphadenitis patients only. A recent study conducted in northwest Ethiopia showed 3.7 and 10.9 per cent MDR-TB in new and previously treated PTB patients[@ref6]. Yimer *et al*[@ref14] reported 1 per cent MDR-TB in the same study area. A report from Addis Ababa indicated 2.3 per cent MDR-TB among new and 71.4 per cent among previously treated cases[@ref10]. In Ethiopia, among new cases lower levels of MDR-TB were reported by Asmamaw *et al* (0.6%)[@ref23] and 0 per cent by Gebeyehu *et al*[@ref24]. Studies among new cases in Africa indicated 1.3 per cent MDR-TB in Tanzania[@ref25], 1.6 per cent in Benin[@ref26], 2.6 per cent in South Africa[@ref27] and 3.4 per cent in Mozambique[@ref20].

In the patients described here, matted cervical lymph node regions were the prominent sites involved, indicating the late arrival of patients in seeking medical care[@ref28]. The health care seeking behaviour could be low for TB lymphadenitis compared with that of pulmonary TB.

New cases of TB lymphadenitis currently on anti-TB drugs at the time of diagnosis showed a high risk for presenting resistance to one or more anti-TB drugs in the present study. This finding was different from that reported in different studies[@ref6][@ref10][@ref29]. The high level of drug resistance among new cases in this study might be due to the exposure of patients to anti-TB drugs before they visited health institutions or exposure to drug resistant *M. tuberculosis* strain in the community.

In conclusion, the present findings indicated that the TB lymphadenitis patients harboured drug resistant TB and MDR-TB, although at a low prevalence. Identifying undiagnosed rifampicin resistance TB lymphadenitis cases remains a challenge to prevent the spread of MDR-TB in TB endemic setting. Further research is required to determine transmission dynamics of drug resistant strains.
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